Abstract. Using the Lorenz equations as an example we show that one chaotic system can be controlled by synchronizing its behavior with the chaotic behavior of another system. We particularly discuss the implications of this phenomenon in geophysical systems.
The difficulty of carrying out long-term predictions of atmospheric dynamics and the evolution of climate is a problem of obvious concern. Nowadays there is increasing awareness that deterministic chaos might provide a possible paradigm for the complexity of atmospheric and climatic dynamics. Periodicity is not the first apparent characteristic of the behavior of many geophysical fluid dynamic systems, but atmospheric and oceanic flows often exhibit substantial coherent features, localized in either or both of space and time, which occur sporadically and unpredictably but with a certain statistical regularity which can be important in extended-range atmospheric prediction. Such features are exemplified by blocking patterns in the mid-latitude atmosphere, or by persistent anomalies of the ocean-atmosphere system (of which E1 Nino is the spectacular example [McCreary and Andeson, 1991, Brindley et al., 1992] ); their presence coincides with temporary and localized improvement in potential predictability.
In this letter we propose a mechanism for reduction in chaos which could affect atmospheric potential predictability based on the continuous chaos control scheme [Pyragas, 1992 , Qu et al., 1993 .
We consider two chaotic systems, which we call A and B respectively, i = f(x) (
9 --where x,yeR n, and we use the controlling strategy which is schematically illustrated in Figure 1 ' the two systems are coupled through the operators 3,, /•, which we take to have a very simple linear form. We assume that some or all state variables of both systems A and B can be measured, so that we can measure signal x(t) from the system A and signal y(t)
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0094-8534/95/94GL-03009503.00 from B, and that the systems are coupled in such a way that the differences D1,2(t) between the signals x(t) and y(t) are In our numerical examples we first consider two Lorenz models [Lorenz, 1963 [Lorenz, , 1965 In the cases considered in this letter the application of a continuous control scheme did not result in obtaining periodic behavior because the external periodic perturbation was not taken in the form of an unstable periodic orbit of original chaotic system. If that is done, a similar controlling scheme allows us to convert the original chaotic behavior into an appropriate periodic one [Pyragas, 1992 , Qu et al., 1993 . It should be mentioned here that, if f=g and /z=0 in eqs.
(1), our controlling procedure simplifies the method of synchronization of chaos using continuous control [Kapitaniak, 1994] . In summary we Propose that tlfis procedure of controlling chaos by chaos can be treated as a possible mechanism for the so-called extended range atmospheric predictability observed in geophysical systems. The results of this simple coupling show the great potential influence of the behavior of chaotic system on that of another. It is also clear that, in a stationary state, when the. variables x and y are close together, the control signals (2) are small (under conditions of Proposition 2 they converge to each other). This probably means that such a coupling might not allow for easy experimental verification in real geophysical systems. It is, however, a mechanism which may account for the existence of many unexpected sho rt and relatively predicted features in the situations when strongly chaotic behavior might be expected. We hope that the results of this letter could be of where X, ,u are real n0nnegative parameters. Note that many systems can be put in the form of (A1) including the formulation [Smale, 1967] of the Turing reaction-diffusion theory [Turing, 1953] 
